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(54) METHOD FOR EFHCIENTLY CREATING TRANSGENIC BIRDS. AND TRANSGENIC BIRDS 
OBTAINED THEREBY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide GO transgenic chimera birds having the objective genes 
or gene sequences in the germ cells at high efficiency, and capable of being propagated to 
posterity, and a method for creating the transgenic chimera birds, and further to provide 
transgenic birds having the objective genes or gene sequences in the somatic cells and the 
germ cells, and a method for creating the transgenic birds. 

SOLUTION: The GO transgenic chimera birds obtained by the gene transfer by using a 
retrovirus vector in the replication-defective type has >10% propagation efficiency of the 
transferred gene to the G1. 
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jwa-c*-3r. mA&&T<oG, ^(o&m^^mifii o% 

l<^jie^^S33^J>&Wr^it*:SlX«2tEt8©Go 

-fe > h • :7-a 7^ ^ > jie^-ia?'Jr * .StS*^ 3 iE«cD 
Go 

l~4cDl»-rn;!>M:Slfi*S©Go h v>Xi^x- ^7 + 
[ii5}?:S6] VS V-G4?>/N-^'g;£$tfM;S::S-r«. 

0%J£Lbt?*SGo h^>;^5;=.i-^ 
e'^i7f--C*-2.fi*^6fE«<DGo 

«AaeT©G, '^©e»s»^*s> io%Jw±-c*si« 
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351 2IB*S©h^>;^s;x:::.s;i'j«ffl©f^ 

^ci»ae^iffi?ij«rwt-s^Aate^-c*siii5R^i i~ 
1 3 ©t^rn*' 1 31^*8© h 7 ^.laaof^ 

10 *8© h 7 > xj;? i - ^?«S©ftSife. 

[ n^m 1 6 ] i «^^c ^&&mmm^^-r s 
iij}?]! 11-1 5 ©t^rn*^ 1 JSfe*g© h ^ s;^* - 

1 7 ] mskmtit^rj: saee«)?gs*sT;i' e 

Wl 1 - 1 7©ti-rn3&il3SfSlS©h^>;^i^i--:»4' 

-^rmfflOKK^AU. -e-©K?:!iP?fb3-fc!-, ^Afifc^- 
fi£S$-t*. 3SiB3ti-SC<t*>e.»6n-5 ^^>:^>':«;- 
CW:^^2 0] Go h'7>:^iy^:^y-S'^^^M,m<D 
*^i 9feK© h7>7;i;^:c-^- {^.^m, 

30 1 9X»2 OtBSSWh^^xyx^i'd'BSI. 

«ct<>3ie^=-ie^j<SrWTs^i!AjtiK^-c*^fi*iiii 9-- 
2 1 ©i^-rn*^ 1 ^ie«E© H ^ >XS;*::- y i'ms. 
[W*^2 3] a>t?-{ju:^tcS*L.^d:Uitf5^iB 

^ -7 -> jte^ie^ijxt* y - > • ^ ;u 

U-y42> h • Va7'^>MB:^Mmv$>M§>m2 2iB 
«© h ^ > X :c ^ 

[ft 2 4 ] si^nc ^m&mmm^mf s 

ii^iii 9-2 3©(,i-rti*u]Bie«g©h^>xyx- 

40 V i^MM. 

yc$>immm2 4^m<oh'7>:^i^:>^:^ 

[it*:®2 6 ] mmifi^rp h yXfi-^X^r-^-Stt* 
111 9~2 5©iir4a*MJ®iB4S©h-7>;^s;>*-y 

[W*^2 7] vsv-Gi'>-'^i>m^^tsmim-t 

50 -tf^ciJii^^c^ h7>;^J>*:i 2»i'^©f^?*. 



[«^ 2 9] h 7 i^* - ^» ^'J^j&s^SAjieT- 
ft. 

•ri>^i> --cissi^^ 2 7 ~ 2 9 cDi,i-r*aAi 1 ^se 

Di© h > X i;; X ^ ^ 

[li5}?Jl3 1 ] «A3i(5^^*sb ^-a'i;^';^x(^:S*L 

3 0 (Dc>-rn*i 1 3iiB«® h ^ > ;^ y * - f 
ls?ft, 

•fe> h • ■7'a7^w'>jte^^gB^J-c*6fi^:®3 lsB«© 

[^5RJi 3 3 ] mMiMt itmfj: i>i&Bmmnimt i 

lf*^2 7-3 2©Cifn*>l^i2*g©h^>Xi^a:r. 

312 7~3 4©t»-rn*^i:BiB*g©h^>xs;'i-2>i' 

j^©f^s;?'ffi. 

AL/. ^©K^W-fbS-tf, 2SAjieT?:^-r^Go f-7 

[fi3j<]a3 7] Go h -5 >;^i>x :=-•:/ i' + y^BS© 
^Aji{£T-©G, '^©iSa^^^^. 1 0%Ji(±t?*^.IS 

>m3 6 lets© h ^ >xi> X - i'.as. 
[fi^js 38] h5>xj^x^-^ fma^^^SAiiGT- 

^3 6X«3 7iE4g©h5>Xi;^x- -;,i'ma. 

[i«^3 9] «Kffi^iJifeS?U' ^o•^?-^;^x^^^^- 
^^^^4j_-C^5i|^:^3 6~3 8©ti-m*> 13112 
IS© h ^ > ;^ i;>.x j::. y ^mm. 

)^ci^jieT-ie?ij^w-r s^AiiG^-c*6ii*ii 3 6 - 
3 9 ©i^-rn** 1 lifaDs© h'7>:^v>:cx. y i^mm. 



(3) 2002-176880 
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[ii*:g4 2 ] mmmtiimtj:^&&mnm^mt^ 

m^m3 6-~4 l©l,^m*>131ieig©h^>;^i;xJ::. 

[ fS*31 4 3 ] 6 imtj: SaGfi«)?^®*s TJV M 

^ f $> S W*:S 4 2 IBtg© h5>;^i?x--:, ^BSo 
CW*^4 4] mS*^-^ h 'JXti'i'X^-cabSi** 
:13 6~4 3©C>-rn3&>13liBig©h7>;^5^x-^'i' 

[SSBj©Sfa)5:iiiBj] 

10 [000 1 ] 

[?£B^©M-r^e^*f5»w] *^Hj«. se^ji-r^jte^ 

jst>t:m^^^-c^5i*Isa{cWT-SGo h5>;^s>x^-:, 
i'+^7,^«Ri>'*n6©f^«fttcBa-rs. */c, 

<©3f-iS;-CWr-5> h7>xyx^-> i'.i^^i-e©^ 

j^o'-en6©<mffi*ffi«-r^, Mfc^fgejsj^^tt 

©m^Go h7>Xi^x--^ i' + y ^.ftS. h^>xy 

s n/c h ^ >x X - •;. ^MM'Bi.u^tif><r>{'mm^m. 
AL/, -e-©jie^©^tgx»a{5^«c3- Ksnrt,^^ 

i'>^'Ci'S©tStg^r)SB^-r-2>/c:J6© h ^>x>'x:;- 

30 .^Ro'-?-n6©f^ss«*a«^s. 

[0002] 

[iie*©J5'pfj] h^vxi^x^-^i'K)!^^. igAO;fca 
e-7-©tStg^l%^l3K-C©f9ai*W5S-r.5.±-rmM-CA 

©D°D«?5(^X{* ^ > *MteE^D°p©*^iii i-^^WCc 
«>fig-C&S, !^CC |-5'>Xi>x:::.-yi7|J)!g}©ffi^-^S 

40 [0 00 3 ) ^Sf-CK. llj^. f>s;', •7'5»X«4^^J<t' 
*ffll^a 1 - T>9^ h Jfil?gl8BH^^X«K^* 

^ci©Wffl#is©?L<+-c©^^*5$s^$nro.s>, 

it. *.Sffl©«j1?»-C{3:WffliaS©J^W*ft«:-ii.S%ffl 
5:Mffi-r ■S :^ci6«:^^CCSC^SgPB^*s*i*^ S C i i- 
©Rgii.^.*^ * C ©i ^ i&WSi,'^.«r5S|g-r ■S/cfi&W: . 
50 frL.ti^S^'Xf-AiLT©h-7>XS^x- j.i'J^© 
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[0 00 4] m^tLrm^^rixi.^^mmiit^o h »; 

[0 00 5] h5>x>^x^7^,^scDf^iig^iti. m 
tt. ^^<7)Hj^j:^) ^z/mmmm m^kmm. viw. 

[0 006] mm(D3^x(Dmmmn(o^m\t.mm±.m^ 
[0 00 7 ] m3m3^n\t.^2 o%. ipe^^i^i o%<d 

12%. 3. AVo^^^Xi^K^. C^Lfch<D(,CR 

[0 00 8 ] L^-^Lrj:^^ib. m&^xmmcomxmm^ 
[0 00 9] V'yiyxv':^:^^ ^mm^{'^'mrrhmr>t> 

<Dl5W)m^htiXi.^h. Love6(Love. J. 
6 ( 1 9 9 4) B I O/TECHNOLOGY 1 2. 

6 0) h ')o:>mmmt^hm.^ti^i^fc9m^mcts: 
^ r7 h y <D'^xi^R-^(DmxmBiT<DBm^mfit 3.4% 

[0010] u hci'i?Y;i/X-<^^-^ffiCi/ch^>;^ 

n/c (Sa 1 t e r. D. W. 6 ( 1 98 7) V i r 
ology 157. 235)o mm^mU iyha^-( 
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jl/ X ^ ^ <t 6 ^fflgpX^S iSe^^AOc J: n 

m^tir(fCi&Bi^imxr^ctf>i^mx$>^ifi. mm 

[ooinsfor. h^>xt>x^-:.^m^ciissstt 
M{*$^6 0. 0 0 ocD^(:o/ci*fflfla*^6^f^3nr 

Wr-5Ci^c^c6o -e<OJ:^>^j:B^. *?Bffl»r»Go 
h-7>X^;^xJ::-^^>^^^,^Xti*CCGo iJ^-^o ^ 
/c. Go h'^>X>^xJ^^:; ^^^y ^BSji?^6#h^>X . 
>>x:^-:;^.^<t(De^!ft^iSXC3:AXSifg (l^T^ffii 

Gi mm(o^^. ^A«e^^}^ofi(*^G, h5 

30 S7&>6^^h^>Xi;?x::->^mS<h(7>3XietC<fc-:>r?#/c 

-7-?l^G2 .^X^3:^tcG2 tn^. G2 m^O^-^, 
zgAiie^^}^offl«w:S:G2 h^>X^x^';.>7BSi 

Pf^o ^/C. G, h5>Xt;^x^>;;^BS. G2 
•^^Aite^^J#Om^iS^D T h7>Xe^X-r-^;;^B 

mtn^. «CDh^>X>^xJ::.-7^«ffi-t^h^>X>> 

xr. ^^:f^y^;^(D^B26Cj:-Drf#/cT-]^<D^^. ^ 

Aae-?^}#-o<i{$4> F^>xi^xr. >^mstc^^n 

[0012] Bosse Iman^ (Bosse Ima 
n, R. A. 6(1989)Science 243. 
5 3 3) \t. :^:tv^^'>ijjitttjie^i-.;U-:x 
y'X^v^T. • 0>r>'bX(7:)^S>^>^^:^--t2iie^<!:^W 

50 ;UX (Reticuloendothel iosisv 
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i r u s ) ^-7 h v<Dmm^ik(D^nm (1+2. 5 

58fl) <DK^C-7^ ^P^>>^:c ^i^a^L/. mitLfc 

nrii^o S/c. Bo s s e 1 man^tJ. tS^J^M'f^ 

l./cl4^0Go h'^>X>^xJ:i>^=^^^ • h y 

[0 0 1 3 ] V i c k6 (V i c k. L6( 1 993) 
Proc. R. Soc.Lond. B Biol.Sc 

i . 2 5 1. 119) kt. mm<Dmt^hit^m^mmm 

6G, --O^AiSe-^oeS^^^. ff^ti/cGo ffli* 

[0014] Shuraan, R. M. (DUm ( S h u m 
an. R. M. (1991)Experimentia 
47, 8 97) JCcfc^cb. Le e^tJIgSSfili^i^U 

• 'i7X-^7&^6 1 . 5 9 5'15CDG, -i^X^ /c^^. 

[0015] Thoraval6 (Thoraval. 
P. 6(1995)Transgrenic Res. 

4. 3 6 9 ) ^S^>^'7^>'>WttaeT-<bA^S^iS- 
hi^^-^-tr' ( 1 ac Z) ite^£>^J^o1tKtg^^ 
^cDxb'r> - n-r ni^x • -^-TJl/X (Avian 
leukosis virus) ^fflti"C^'7 h '^JBS^ 

[0 0 1 6 ] «±<DJ:^^C. h^>X>^xJ:i 

%mhiim^c^-:>xnhrifcG , mm^(omxi^B^<D 
mmmtm.< {\o%^m) . ^mc^(^c^m(OG ^ 
Mm^m^^^±. -enetcoi^r^ASe^^ow^icDi^ 

€>±r;^|t^C®$<bJ^Cori^/Co ^/c. Go h^>Xv? 

c<b{i. Gi h7>x^;^x:^>d7^ffl«:e«i*A$n/c 
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--«:fflc^rffi»c7>z»Aae^^cD3b-j&«-r-5Gi 
i^fcm^(,c^i^xi>. mk^<D$)^uhoo-()\^xffih 

^-^mi^xi'^m^titcb'7>:^ty:c:^y ^mm(^. m 

X y m^^c# A $ n/c :7* d ;i.x t&^S^I* 'i? ^ 

^l^X^K-^iLr bX^:x-$n-&feg^tt3&^E*«3. 

; 1/ X ^ - ffl c i r ^ n /c h ^ > X X -r- ^ m 

mm6^(fCftmr^±xi^trj:mmtrj:'oX{,^fc. 

[0018] 

[^BJj&^flf^^^L'^fc^it-^^li] h^>X>?xJ:.-:.^B 

T^se^x^ise^ie^u^ifA'r^ii^^T^^^*^^ 

> X X X PSfL^Of^MSJfS i b r tf^DtlT I ^ ^ § 

h^>xs;'x:^-^^iriasB<7)f^is{'T?iiSffic^e>nr 
30 [0019] mm(D^mmm(oyyj.^(fcmmm^^ 

>^x^ey3>3n/cM^W{b^-t^Go h^>Xt^xr.:; 

Go ;5^6G, mss^cT^^AJteT-o^eii^si^t*. g 

40 mmmmuio%^mx$>r). ^m<oG, mmcornxm 
mm^im'r^±xi^^rj:mmttj:^xi^tc. s/c ^ 

scce»^A^n/cigeT-(7)n f-^7!>^^vj:c.c <t^i^ 

hD»^>f;ux-<^^--^ffic^r. «aco^Aiie^^W 
50 !ie*J:OfeiSl=^«AitfE^©{EfiK?ft^*Wr€»Go 
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[002 0]S/c. Bo s s e 1 man^> (Bo s s e 
Iman. R. A. 6(1989) Science 2 
43. 5 3 3) i^^fg^Uri^^cfc-^^C. Uf^-^+^PX 

[0 02 1 ] h^>XS?:x:^>>7SS(DffSfi?J^J«. B 

[0 02 2 ] mm^msik'^^v vn^^)ix^^^-^ 
ffli^ri^ij$n/ch^>x>?x^ ':; ornate, isicu-h 

^ $ n r c ^ >S ® i?> -c ^ i^c ^ ; L- X r ^) ^ ^ p 
-•5^-»;>'aW'^5T - -i^-TJUx (MoMLV) 

[002 3 ] 

[iSJIi^»^-r'S/c^(D^®] U hP^-Y>»l/;^«RNA 

t^-p-^-^^uxtiijffijia^j^gitcffiijfiiffljia-^ie^^n 

:7*P'^«Y>'L'X7&:^6t3:u FP»i7'/;UX>$rV ARNA;0^ 

(Dite-^gag. p o 1 ?^)^6^^?n^^>^^*^M^>^^ 
;uxy^ARNA^^tf't;-r;uxt&i^(^. |ilt;< :7'P'i; 

ns^o ^) -5 u h p ^ n 
[0024] c(oj^^fji]yVu^ A )\^7.(D^tsm^nm 

[0 02 5 ] ttSfpJte^^cCU hP-^^^UX-^^ 
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[0 02 6] mmmX^\y h P-^^^UX-^^^^-ti. 

o A )i:^ni^mm^£mrj: 3 ®cD«isEM% iae^ ( s 

ag. poK env)(D^^. f^i%i)^X^ti^X ^i^fc 

gag. pol. e n vCD^XOMB^^X^LXl^ 
^„ -ec7>cfc^>j:S^tgiX*MU hP'^^^-'l^X-^^^'^^ 

e^tctS-<^^--n>;< h^^ h iS^f4^'r;bxf4^(0 
^^^Cikl^gJ^cC gag. poK env jte^-SiK5^«*& 

-r-ss^xf^A (•^;i//N*-'^-rjuxx«>'>*-:'^-i^>^*i 

[002 7] -^^^-r3>Xh^^h<i:^*. y'w^ A )\^ 
20 XOltigT^^ e> g a g . poK e n v3&<5:"CD^tgeft:^jS 

^JfAL/clta^^^-r^DNA-C^-S. ^/c. -<^^-- 

> X h ^ ^ h ^ ^• ^ - > ^ i> ^-TJi^m^ L 

ri^^o ;^^-i^>i/*fflJja«-^>?^-n>X h 
Jia-C. mm^J: gag. p o K en vjte-?-^#gJiU 

[0 02 8 ] lgi!tg^^^ u h p r> -Y;ux-^^ ^^u. 

-^^i>"-r3>X ^*>'^•*:;^->^>:?^ifflMC2gA■r 
> <h C ^ ^ iifi^il L r cfc < ^^ttiSe^^^AT ^ 

tmm(om^m&r ^ n» ^ > ^' ^® <d u ^ - «< 
??*r^o SfoT u Hp'^-r;i/x-^^^-cDi^^s^>/>*^ 

^3:. 1/ h P^'r>'UX-<:^^-CCi:^iie^-O^A:0^r# 

t ^ ^Ar ^fcti^xh nmm<. > « 

40 [0 02 9] b hP-^-f^l/X^K^-r-SMoM 

LV^3:. m^^>^>*^WO@CUcJ:o-Cxr3 hpf7 ^ 
• '^^;ux:^C>'T>:7 ^ Vu\d:y ^ • 'i7-/;l/xcc^t:f e> 

7&5. >'AAX:$?-S3fecDJfflia'r&'2>BHK*ffliaJC(3:/S^L 
J^dTt^ f^^ti-^^X. ^(Dft6CC.'^AXt$^-. bh, 

[0 030] MoMLVtcS^R-r-SU hP'i?>f>'l/X-<ti7 
1 9 8 0 ^f^}0^6if5S^ fff ?L«CDOTtC^^ 
CCiae^^^A-r-SCi^pffifetCL/Co MoMLVCCS 
50 *T^U hP'?-<>»UX-<i5'^-«ACDiie^?&SCCfflti 
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[0 03 1 ] C(Om<D[yhti^-()i::x.'^^^-<Di>'? — 

[0 03 2] Go h'7>:^iy:t::=-y^^^^mm^n^ 

[0 03 3] W±cDJ:0^c. u ha»j7-r>^l/X^^3?-4c 

[0 03 4] Ubu^^jV:;^^'^^-<DmmilM^m^^ 

Emi6(Emi, N. 6(1991)Virol 
ogy, 6 5. 1 202) M oMLV(Om&^>^^ 

^mo:>RtyK^(^C7m\tD[Hik^ (Ve s i cu 1 

ar stomatitis virus :VSV)CD 

9m^y^^ i^wx$> €»vsv-G^>>'^• ^m^m-oiy 

0 M L V CC*f L mki^CDi&i. ^ B H K ffliacca^. 
2»A5n^C<!:€:^t^/Co ^CDf^. Burns6(Bu 
rns. J. C. ^(1993) Proc. Natl. 
Acad. Sci. USA. 90. 8033) J: OK 

Ctf)Ws^tlfc. mm^C. •fe>^H' • '^^TJI.X (S e n 
d a i virus) (D^v^;l^^r.>- y >f ^ 

fe'•^iil!^^>>'^•^s (sv-F) €:^^^St^>>'^•^®^ 

t^^ (Spiegel. M. 6 (1998) J. Vir 
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ol. . 7 2. 5296)o 

[0035] VSVti. ^^CDPf ^ffiS^'SScDigSffl 
10 0 3 6] :$imM^fbkt. VSV-G^^Sl^>>'^•^H 

xccrj:<m^xm^m^xGi ^mm-Thct^^^ 

[0 03 7] JEtC. *|£fe?a^6(i. ^Bm(fC^^m^x 
jgo^G, --cD^Aite^-oeJS^^^Wuri^^G 

^^ib^±xmWJ:mmx$>^o 
20 [0 03 8] J: 0 G, -vOga^riSt^jte^e 

tixi.^^di>j^ ^momm^mm-r^fci^o h ^ 
:t ^mm^i^mr^±x. misbxmntcym^m^s 

[0 03 9] :*:^IB«::tet,irVSV-G5^*g^> 
30 ti. lS^ttOsK^^±<]SStBU?^cCl^/ci^)tc. G. ^m<D 
[0 04 0 ] *ffeB3'CW2t>r/i^L'/cMoMLV^ 

CC/S^pjefeJ^cC U h P ^;UX5&5^AO/cjie^:&JSS^tt 

X$)^. 

[0 04 1 ] *^B^^6t3:. VS V-G^M^>>'^•^S 

?i*fflfla,^^ijc7)y A(c^i«rcr)^AiteT-<D=3 f-^wr 

mmrj:m&Tmj^i^x$>^m^. Go h^>^s>:i:-:::.v 
50 ^>;^i;^x::. ^BS^&^ja^wccgi^-r^^tgttA^^x. 
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[0 04 2] *^0jj^. mmmx^iyhu'y^)ix-< 
[0 04 3] :t^mMvmi.>f^ti^mm^x^mi- h n ^ 

di:^J:c3«c^«ftfeWJ^d:jte-?' (gag. poK en 
v) (D^i^. f«fn;&>Xt3:^r^mc^cCl^;&^X{*«itgL.):c 

li*>(D^^Cf'^C<!:^^r#-S. CCDct^^jrg a g. po 
Ken vCD^ f53n:^>3?:t^^r ^}^/ci^d:C^;)>X{^^ 

[0044] ^c:fe, gagti. »i7H';UxeT-(7:)m3ga?> 

[0 045 ] :$:^Hjrffil^ ^n^S^tg^^^MU h n 

> • UW^^^T • r^-r^UX (MoMLV) . ^'^X '1f 
• (RS V).. • vy^y- • ^ 

^--^tT • '^'Y^l/X (MMTV) m(^c^^-r^i^(D^^ 
^i^Ctii^-C^^i)^. rj:/pVi>. Mo ML V^cS^-T-^ 

[0 04 6 ] ±iBMoMLVtJ. ^ < COU h n -T Jt-X 

^^C^-t' •:;:7*^ig. 3' ^m^atyi<^J (A) r-Y^U^^ 
^oTl>^»o 5' ^CCtJR-US. 3' ^(fOitUS-R 

U(Dm(fatsa g. p o K en v <DmWi$Mm^ ^ h . 
U5 ig a gOmifClitO )l:^RN A^y Ai)^0 
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€>o c<D»ASn/c'i;-<;l/X**(DDNA*:7'n'>^;l/ 
. XiC^^3&^ :7*n'^^;UX:^:^*^^j^3e$ffl^(DRNA7K'; 
^ J: 0 If ^'U X >rV A R N A 5 tl 

So "tfc. gag. pol. e n vs^i^/SSSttCDfe-SM 
o M L va^cD^JCik:^;^j:^r CD^ >^^- 
ti. fflJ}a3(>>e>MoMLV;(?5|^tCj:0]am3tiSo 

[0 04 7] -aacc. ^sssB^^^Muhp'i^-f^^i^X'^tj' 

iS^-^iaK-rS/ces^Cc^i, (R e t r o V i 

ruses, Coffin, J. M. . Hughes, 
10 S. H. and Vermus, H. E. e d s . 
(1997)Cold Spring Harbor 
Laboratory Press) -b^-^htiXi,^^ 

x&^<D^j^OCi£^Aj: gag. p o 1 . en v^B^M 
l^ji^^if^-rs^'XT^A (-\;^^^'-^^;^xx«>'^•->^^ 

[0 04 8] ilBCDgag. pol. e n vafe-T-jHiBJ 
^«*&"r X f - A ( ^ A' - 'i; ^ ;i/ xx«^ ^• ^ - 
>;J^fflJiaJtc^) t Urti. 31^. Retrovi rus 
20 es. Coffin. J, M. , Hughes. S. 
H. and Vermus.H. E. eds. ((19 
97)Cold Spring Harbor Lab 
oratory Press) CClBtK^tir C^-S VXf* 
^^tf^B^^hti. tjify^^h. gag, poK envS 

m) t^^m^U^. gag. pol. e n v(Z)jte-?BB 
u h n ^ ;bx i |H)^;rJ:^it'c>'^* ^ - t^fflJB 

30 ^>SJS^tt'?>fil/Xite^ (Replication-c 
ompetent retrovirus) tf^^fSi*'f ^ 

t:«. g a g - p o 1 SLCJ^'e n v(D2fi®(D^^^i5'^ 
-&cJ:-,r?i5Site^L/. gag-po ISO'en v*5^f 

[0 04 9] ±iB-^^^--r3>x b^^^y^-zy 

40 [005 0] ^mMxmi^^ti^mmmx^mu hwy 

^;ux-x^^-<bur{^. vsv -G^^^^^m^^t^ 

VSV-G^5^>/^•^^^a»T'5C 
iCcjrD. ,^tcS^tg7J)^^ci^^^;uxccS*-r€>fcO!> 

[005 1 ] ±iBV S V - G i5? >>'^•l^w^^^^JK*w•r 
^Sffim^^^ u h u ^ ;ux-< ^ ^ --^las^ 

50 •r5>'^•':'^-S;^>d/^fflllaa>ft*^*3CCVSV-Ga?W^'!2^ 
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[0 0 5 2 ] ±EEVSV-G^>^^^m^^m^^^^y 

-j^-vy^mm^. vs v-G^>>''?^5'Sco%^-<^ 

r^icfclWYee. J. K. ^( 1 994)Metho 
ds Cell Biol..4 3. Pt A. 9 
9)o ^/c. g ag-p o 1 ^«^&«J^C^iML. 
fl^TT'V S V - G ^ >^^'^K^AfiiC^^^^'r -50 i 
*^"pJ#g>:c>'^•'>^-t>>^^^fflJla:l&ifflt^6tlr^>J:l^ (Ar 
ai.T. e(1998)J.Virol.,7 2, 1 
1 1 5 ;*S!|tit5. 7 3 9. 0 1 8) « 

f&mc^mt^^^^ y^-zy> yjfflia* V S V - G ^ >/^• 

4>J:ti(Abe. A. e>(1998) J. Viol. . 
7 2. 6 3 56). 

[0 05 4] V S V-G^>/N'i^K{^fflra^Cl|t«t>$:^-r 
fcit>^c. VSV-G^>/N*^W«:S^fi':>AStC^^W 

-Giie^^^tf-^^^-r3>x h^^A-r^sc 

<hCCj:«9, VSV-G^$^>/^•^^M^51^1*^>/^*^M^l/ 
rj^ou ha»^^;l/;^;0^lD|jR?n^ (Em i . M. 6 
(1991)Virology. 65. 1202;Bu 
rns. J. C. 6(1993) Proc. Natl. 
Acad. Sci. USA. 90. 8033)o 

[0 05 5 ] :^^m(^^i.^xmm(^mx:^tL^mAMB 

h • :7*pf*^> (GFP) mBl^rj:^^m^'f^ctf)^v 
[ 0 0 5 6 ] ±fE«Aiiei^«. -<t>t5?-=i>;^ h-^^ 
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KD:7*0'i;w'^L'X(D5' fflSO'3' SScDra^SA^ti 
rj > h p - ^ b -r :7' p ^ - 5& ffl I i r J: C ^ 

±iB :7'p ^ ^ ^ -m^i t Lxi^m^^mmrji^m^ > 

rjiy'a^- ^ -mummx^ *^HjcDGo h^> 
CO 05 7 } 2|s:^?gcDGo h'7>Xt> :t.x.v ji^m 

m^vm'th^mt{^x\'X^^m^^tirx\.^tiK 
vsv-G^>^<^m^^t^m^m'r^mmmK^ 

[0 0 5 8 ] ±IBVS V~G^>>^N-i^M?:^tfM^^'r 

A-r^:^aiur^ii^ccKS$n'r, ft^Pt^o 

[0 05 9] ±iB(7>v-r i^p>f >iPxt57i/3>ffiiLr 

osselman6(Bosselman, R. A. 6 
(1989) Science 243. 533). Vi 
ck6(Vick. L6(1993)Proc. R. S 
oc. Lond. B Biol. Sci. 251, 17 

30 9) f)m^(D:f:mx^Lfcijmxiit^mim^^^:^mM 
[0 06 0] ±iEmmmx^ uvxi^^ox^:^^^^- 

^-^^^u^lyzy^^iyBy^bfcm^^mL. Go h 

^t^^m^LfcAJ:§m^mi^fcysm (Kam i h i r 
a. M. 6 (1998) Develop. Growth 
Differ. . 40. 449). Bosselma 
40 n6(Bosselman.R. A. 6(1989) S 
cience 243. 5 3 3 ) Xt3:V i c k 6 ( V i 
ok. L6(1993)Proc. R. Soc. Lon 
d. B Biol. Sci. 251. 1 7 9) i)mf:><0 

[ 0 0 6 1 ] :4sffeqg<7>Go h^>Xt?xJ:.^:/ 

iB^rtT^CiCCcfcO. Go h^>XSxat:^':.^ + ^^a 

50 SSJ^c^^^^DNA^flSao. PCR€SXt3:>'^-Y:/';^-r 
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[0 06 2 ] ^:#&Bj(DGo h ^ > > ^=^^ 

.S®CDW(I^ (%) -C^Stl-So iff^L/<{J. 20-90 
[0 06 3] MoMLVtCft^t-eSMtB^^^^U HP 10 

>>^i:?:,:--:.^mSRC>'^Of^i2^. aEWC. VSV- 

[0 06 5] *lfe?acDh^>;^>^^^-;;^BS«. ^A 

m^s. $f^L.< (i2i^±r^^. 
[0 06 6] :$:|gB^(Dh^>;^^:*L-::. >^B¥JrO#A 

ae^OlK^-^^^^. h ^ > X ^,^<D^ffl 

,^>0:^6mRNA^fflaiL. RT - PC R^rfiieT^ 

[006 7 ] Go h^>;=<5;^:c^'>^+y^B^>&^e»^ 

[0 06 8] :^mM(D h ^ >:^z^ :^ y ^ mm\t. 

ccjt oxmmm t kmt^^mBmm^m LXi.>xi>j: 
±MEmMmt\mrj:^m&mnmtLx{tmcfSim 

^(fCi^chmmx$>i>(Dx. T)\^\::y(om^kmxMB 
[0 06 9] ;*:ffeBjtc <j:n«, mmmm^i^'^mi^ 
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mm^^m.. mwr^tc^^m\^>^ctt^x^^. 
\t^fc. mmmm^^mr^tc^^cmi^^^cthx^ 

So 

[007 0] 

fj: ^(fC^ 0 ^ ns ^(DX^trj:i.\ 

[0 07 1 ] (mmmi) mmm^miyhu^^)^::^ 

h^i> h P LGRNti. «TCDJ:^CCj^S?L/Co trxt> 
i5>. KpGREEN LANTERN (=^rr^n 

^> (gfp) ite^^fiM^^No t I r^omu. 

pZeoSV2( + ) (>f >fc'h05/:c>?±M) ©No 
i 11^^ h^nXO^ ^'-^X^ KpZ e o -GFP^f^ 
iSL/Co ^J)C^CC. p Z e o -GF P^>5GF Pite^>& 

mmmmE c oRvso'xh o i ccj:orM^cwom 

V. pLXRN (i^n^^y^^m) (DHp a I . Xh 
o I it-r h'N.jfAL. •^^^-n>x h^^ h p LGR 

»^-r;Uy^--<^$7^-cr,-^/7:$?--n>X h^^ h P LGRN 

(Dm^^m 1 cc.i^o/co 

[0 07 2 ] (||j5fe6?iJ2) a h^>x:7:c^V3>(c<fc 

^«r'^sGP2 9 smm (^a^r^y ^nm) 

mMl 0 OmmcDx^ yiy^l^bx i 0^ iMJ!affi;tiS« 
Lfc. 2 4mmm. GP2 9 3*fflJ»a*^*5j:^8 0%:3> 

-/•^A) mmifC^mUfc. VSV-G^^^^-pV 
SV-G (^a>r:/^a$S) SMg-ipLGRNS/i 
gi^yji<:7x^V3>?£(Cj:«3GP2 9 S^fiJjaccagA 

0. 4 5 iLim&^^-fe;l/P-X ^jU^-^jlL'C^*^ 
JSifel^^l^/c. ^#^t^/cVSV-G^^M^?>^^•^M^^ 

'r^o-()i^:^mmc7i<v'yi^y^ i o Mg/m i i^tc-s 

J:^(tcm^fc. C<DJ:^(iCUXmMLfc'!? ^ Jl::!^^m<0 
0^ cfu (np^- • >'^-^>^' 

mmt^<k^(ia7'yfCo T-y-fe-rrSluBOCN I H3T 

» €:igS3 5mm<Df"-/ •>v'^CC7 x l 0* MlSffi^ 
^«L/fc (47=^^ ^ix:x) , 1 0^ OMStC^f? 



19 

m : iNBia^ ( 1 oM x#3K* ( 1 oM x^mm 

(0. 8) =8X1 0* c f u/ml 

[0 07 3] (mmms) mmm^muho^^jv:;^ 
mmm2tmmc. GP2Q3mm^mmu'rco gpz 
m 2 ^mmLfcv s v - g ^ >>'^• ^m^mr lo 

Jl:^m^^ 1 0 m 1 m^fc^ MCC 2 Brasso/tf*. 

'Y;l^xa^iOiJiU/cGP2 9 3m^6 0 0 u g \ 

(0G4 1 8^^ti^mmm(^cm^m^. ga i sk^^^ccs 

L/C. 

mmi 0 OmmOf^^ yzy:2.(,cmmm3VmcG4 1 8 
Wtt^c^SffJM«fett^*^ 80%r3>:7;Ux>hcbJ^j:-E> 
J:^(fCmmo. 1 6 M gCDp VS V-G^';jj<7:c^>' 

tfig«±m 12ml ^[oliRLy/c. *^s±yi^c^^n^ 

[0 07 5] (*M^!)5) SKtfe^^^MU hP'i7^>fUX 

-*#tf ^«±^f ^ 50. OOOXg, 4 -en. 5B$ 

^tftfc]^iacc5 0 ^ 1 CD 5 OmM T r i s - HC 1 
(pH7. 8). 130 mM NaCK ImM ED 

Thmm^m^fc^ A'Qv-msmm. jf:<mmhx^ 30 
[0076] (mmme) ^x^B^(DK^^ji^>^mm(D 
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(MI NOM07C7 1 0. S ^ -*tli ) "C^ 0 K 
6. (CD- 1 . ^u>/^•;^ttS) *V-r>7Cl 

f-c;. hSfpa (Pc-1 0. *';>/N-xaM) rsnx 

L/. 51-S$^2 0/imtCA^€>ct^CC5feffi^J?orf^S!jL/c 
tf^S'Jb. v-r^p>r>>>:c>7^- (Tr a n s j e c 
tor5246. x. \^ )\yy^±m) ?rfflC^T]^T 
EcD^^^c, j|j!ffi«?i|5'Ci)IS{L/c'^>f;L'y^i^?g**j2M 1 

[0 07 7 ] immmi) ox^Bi^m 

IPa^JffliOr. r::?P>JSi ( S ^ 'J ^Tit 

(P-0 0 8M. mmy^>^m^m) \Hx. mAs 
mm. 37. 9 -a mme5%vi5^(,c9oms.m 

i?9PaccM^bm^:^;i/>^'^ AS^g^o . 5 m 1 mm 
m&^m^LX'y -jy'vmmbfc^ ns.m§m(ccA 
3 7. Q'c. mm,eb%vimmm(fC3omw^b 

[007 8] mmms) mB^mA*y:^'yM(Dmitm 

^^JV:^mXBimmi^^3^ (^(1140- 4 9M) if 
or. as?#g^^^u hP»i7^;ux-^^^--ccJ:S3te 

•^^A^sOiS L tcM^mmm ix^.l tc-fsm^c j^K^mit^ 

1±/Co 3 M(D^^X\t 13—39 %<DmitmxMBFf'm 
[0 07 9] 

[^1] 











1 


4 0 


3 6 (9 0%) 


12 (3 0%) 


2 


4 9 


4 4 (9 0%) 


19 (39%) 


3 


4 5 


2 9 (6 4%) 


6 ( 1 3%) 



[0 0 8 0] (|ISg0ll9> DB^tL/c^X^O^Aite 

8 tc J: o rjs^ b L fc^ti^no cmmm^ 

SBJb. Mag Extractor-genom e"- 
Accffl c ^/cSMeii^^M uhP'^^Jux-ct^^^tc 

^$n6^:tv>f Sy>BBttjl{ET-<Z>— gB3 6 8 b p4P 50 



CRfifeCCj:01SliU^Ajtfel^c[>*JSl?r«l«L/co 

i^>WttjS&?-oiiilii;&5fiiigr^/c (02) « C(DC<b 

[0 08 1 ] ( HifS^II 1 0 ) Go h^>X5^a;^'>d^^ 

^ ^ '>X7(D^=-^-v(D^AiteT-(^)eJS^* 



(12) 
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^mmUc^ ^2tC^Tcfc^^C^1^8 2%cr)^l!l^rG, h 
^>Xi^:c^ ^^'^X'^^^mc, ^/c. Go (#6)r 

[0 08 2] 
(«2] 



Go 






(%) 






1 




2 3 


2 0 


8 7 


2 




1 8 


1 5 


8 3 


3 


? 


2 1 


1 6 


7 6 


4 




1 6 


1 3 


8 1 


5 




2 0 


1 5 


7 5 


6 




1 7 


1 5 


8 8 




115 


94 


8 2 



[0 08 3] {mmmiDQi V'ylyX^^:^.^^^^ 

mMmxmK&B.^(Dn&)mmrc ^tcGi h ^ > x 

mm. m^) ^^^^^ yyADNA^mmo. p 
cRmcj:fo±Mxmxm&T^m&r^^m^fc. m 

(S3) o 

[0 0 8 4] (mmmi2) mxm&iF-(oa\i'--^(om 

6^©G, h^>X$^:«L^ vt>'i;X^(Z)lfiL?S:0^6y-/A 

hoK Kpnir^UterL. 0. 8 %r 

>(HydondN + , T A:7 r ;L'-7 VTttSi) 

tCct orjKS*t4[5lfi<*^-<;l^^ U/cG F P jteT-0[)y p 

>>'^'Y:/•; ^'Y-fe'--v'3>^tf o/c. Xho I^KfricJ: 
^mBFf-CDziiii-m^s^^^t)^ Kpn I W»r^<fc02fA 

[0 0 8 5] (m^mi3)G, Vy^^Tsly^z-^j^^ 

G, h^y:^iy:^^y^^X^i:j&&^mi'J^iLXl^tj: 
tco G, h^>X>?:c--y ^5^^X5SO'G2 h^>X>> 



R Wli. ^:m) 3!>>6mRNA^. mRNA i s o 
1 a t i on Kit (i^yiy^iiM) ^ffll^TffiSiL/ 
20 /c. RT- FCRfi^ (Re a d y to Go TR- 
PGR beads. T vt^-t- A:7 r ^bvi/TthSf) CC 

p) . GFPite-?- ammms 1 1 bp) cd^^^h 

-</Co 3> hn-;i/<!: urGAPDHae^ (tJ?^yH2;U 

T;Uf'b K - 3 - 'J >®r^b K a >r':h --fe'iH^^ ; if flig 
^ig{5 8 9 bp) (DRT-PCR4>tTo/Co *:t-^^v' 

>ffi^ttjteTii>^:^K. mm(ci6i.>xtbmmm^^mi^m 

m^tlfc^ GFPCC:feC^rti. RT-PCRrfcS^3g:;&5 
30 ^tB^n3tc?!)>o/to G2 h^>X>?j:^ .:^ i7'^X^{c;te 

'7i)^hGz h^>X>^^r,>;,>?OX^CceM$ti/Co IS 
^^05CC7fL/Co G¥P<D^mf)mm^nfJii)^'ofcC 
t\t. MoMLVOLTR (D • ^ • b 
-h) <D::?*0't--^--rS14>&^marti^#gLAj:c^ci^ 
sutler *5 9. *l%?3tc«fflL;rc?glStBX*3^u ha*^ 

40 [0 08 6 ] {m^m\A)r)i\^ymm^mt^v^ 

^ (#4 ) S*(Z)1 e^gCDG, V^lyXiyyi:z,y ^^X 
^CD^^. 2g3:05r^Uby'C^o/Co T^l/b-y^ZSfefe 

[008 7 ] immmib) :^w}^cMK^i>m.mm. 

50 h Dr>-f;i/>^^^^-c[)iSiS 
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its 1 0 0 mmCDr"^ ^i^^icHSfet^Orfi/cG 4 1 8 
*§«±jt 12ml ^mULfc. :^^m±m^ 50,00 

oxg, 4-c^i. bmmm^c^^ni.^ikm^-^fc. ±m 

M Tris-HCl (pH7. 8). 130mM N 
aCK 1 mM EDTAmm^m^tc. 4 'Cr-B^a 
at*. cl:<IKSLr'i7-f;l/;^;g®^[pliRL/co ccDj:^ lo 

0^ c f u/m 1 T^o/Co 

[0 08 8 ] (^^Jl 6) -7 h 'JK^CD-^-Y^l/Xig 

gP^iSS&S. 5 cm(DRff^CC^-rir'^>K;^7 ':;t$?- (M 
INOMO7C7 10. ^^^-tti?) JK 

^x'gccD-i. ^';>>'N';^ttS) v 20 

hMf^S (PC-l 0. :tV>y^7.^±m) r-JJDXU. 51- 
^2 0 um(tCrj:hJ::^(,c^^^t^-yXi'^mLtcii^m 
"^-Y ^C2'Y>>^:t^^- (T r a n s j e c t o r 
5 2 46. x-^-^> K;l/:7tt«) ^ffll^rKMTJScD^i 
5'CiiSaL/c»i7'Y;i/:^^^*^j2M 1^® 

[0 08 9 ] (HSfeFm 7) h '^JBSS* 

\^M^ntcmm^ (p-o 0 sm. mmy 'yi^'^m^wi 
s[) F^r. m4.smm. 37. sae 5%-ci 5 

^icg Oig|£§PL3^j:7!;5 6 55^513 L/C. JEn(^c^^^mn 

h -M^P(DSft^P6ca:s4. 5 cm(D'A^^mci><D 

)\^ly^2>.mWL^0. bm\mm\k. ^m^mtl.X'yy 40 

:7-r^^L/co niSM^m^cxn. 37. gx. sjge 
5%r mra«^c3 om,m^i.t^i^^h 1 5 ar^isau 

[0 09 0] (mmmis)i&&'7-mx^yhvM(om 
K?^Ji^:^m^Mmmm'J^^'i^-?x. mm^x^uhu 
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5 (DB^m^fC^ «9 6 P ( 1 7 %(Dmtm) •7 h O 
«^IB^t ^ c i ^ /Co 

[0 09 1 ] (mmmi9)mitLfc:=-vhv<Dmxm 
m&mi s(tcj:^xmibLfc6m(D:^^ h vm(Dmmm 

Mag E X t r a c t o r - gr e n om e 

Sn^;^:tv^i/>iStttjte^CD~-g|536 8 bp^. p 
^'U-ofc^mO^^y F';(D^^4^(67%) tC^:tv 

[009 2] imMmZ 0) Gc Vy>7sly:^z,v 
j^y:^yV ')<0^.^<m^M&'f'(DB^n^ 

mMmi2^c^->xmithfcAVi^(OGo h'^>xiPa;^ 

Go h^>;^5^:t:r.^^^^y^^r; h ^ff 1 9 

^^(DG, h 1; (4.m?>'i 5^) ^mfc. mmmi 

9Lmm^i.X. WitL/cl gg^CDG, h UCDIKJ^ 

>X>?^j:-t:;^ + p^ |> :^:»iS^n^ni 35 (2 5 

%) . 7^ (4 7%) tC4^:tv-f i^>itttS<£?CDtilIlS 

[0093] 

n^xv^mr^t^. $/c. *^BjcCcfcoa^14'^^>»ux 

r^ccbiO^-c^^o see. :^mn^cx^mmmm^n 

0. «tfe5J)^**ncDiie^^mS(C^AL.. -eoite^cD 
^-n>y^ h-^i:? h p LGRNCD^SS^^To Neo' 
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-To 5* LTRm>3' LTRW^e^n-enMoMLV© 

[02] Go h^>X>^^-r..:,>7^y^.^X^6C:tet:r 
^® ASe^^l^ffiO P C R ffitc i ^«I^CD*£m«:7n-r o 

[S3] G, V'yly::^^^:^:^^ ^^X'7(0^m.mc^ lo 
t:f ^»A^ 1> -(D P C R <fc S«^^Oig^^^-r o 

> ho-^l/^r^-Tp L. H. T. P. BRO'Sti. -etx 

^txMWk. ^m^. mm. m. mj^^^rcr. Ne 

[04] 1t1f>^D F0CJ;^G, h ^ >XS;>:i: ^ 
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* >i - 1 5«GFP:7'n-:/*fflc>riMf>::^P':; 
tfo/Co 1 6 - 2 3{iN e o ' yD->^^fflCiT 

»r. U->8-23«Kpn I WKU/cDNA^ffll^ 

/Co U'->l-6. 9- 1 4SO'l 7-2 2ti6^(DG 

5. 2 3«jte^-g|ff*?forc^3feC^»5X^DNA* 

[05] RT-PCRStCj:-SG, h^>xe:^*^':. 
;?7-^^ro H. B. L. M. K. SR«>'G«^n-e#i 

m. iFfH. ssra. mmsL^'^m^^^r. 



mi] 



[02] 



[03] 




S: skin. negative contn^ 
Net/; ^^t^-f v^WttHfg^ 

[0 4] yp^^OlSte^ 



GFP probo Neo^ probe 

XM tjQtnton Kpt* digestion Kpr* digestion 



1 2 3 < 5 S 7 6 9 TO 11 tZ 13 l-^ 16 U 18 19 20 ?1 22 23 




Lan«1-1S:CFPrn-^ Cane 1-7: X7wrt5!9. fan«a-15; KjpnHSaS) 

Lane 16-23; Ne</ yu--y (^pn^eOBt) 

Lane 1-6. 9-14. 17-22: G, h^>X->'x - y ^»'>X'7 r639) 

Lane 7. 15.23; a«^ja<l!« i,^<rv>'>;f 5 a^ff- -{-J-^^ ho-iu) 

Lane a. 16: * v KpU3RN<:Jf j;?- f -fzx hO--«.) 
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organs Gg oipans 
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H; heart. B; brafn, L; liver, M; mustle. K;kldney 
S; 8pl8en» G: gonad 
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